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Datain{3i^&- 
(max / min) 


Bi^rData Count 


Description 


7/6 


7 


Overflow 


6/5 


6 

(max. threshold) 


Skip pending 


5/4 


5 


Do nothing 


4/3 


4 

(initial value) 


Do nothing 


3/2 


3 


Do nothing 


2/1 


2 

(min. threshold) 


Insert pending 


1/0 
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Underflow 
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Sub-Block Name 


Description 


Sync wclk 


Synchronizer, to synchronize the reset to 
wclk domain. The synchronized reset is used 
as FIFO write enable. 


Sync rfwclk 


Synchronizer, to synchronize the reset to 
rfwclk domain. 


Keaa pointer u btiN 


L/ilCHHltJi U It?cJU pUH llcl . VVNtJII Htool UUII laftCo 
nlarp rfioH nointpr vpImp will ^tpv 
nnrhannpri Whpn flu^h takp*? Diane read 
nnintpr will hp undated bv the next exDected 
pointer "nexp rptrO". 


Nexp rptro GEN 


Next expected read pointer mapping table 


FIFOzDCNTO 


Channel 0 FIFO Data Counter 


DETO 


Channel 0 Align Character detector. 


Write pointer 0 GEN 


Channel 0 write pointer. 


FIFO n 


Alinnmpnt Ohannpl 0 FIFO a IO x 1 1 - 

bit FIFO. IQ: The next FIFO output data. 


a kin a 

AND4 


rour input ainu gate. 


A Space cnt 


uata sKew counter, it counts Trom u to s . 
When it equals to 7 and "A" characters ed, 
FIFO will be flushed. 


ACT GEN 


Word alignment active generator. A 
combinational logic. 


INSERT GEN 


Insert generation. A combinational logic. 


Rush GEN 


Flush generation. A combinational logic to 
flush stalled FIFO data. When data skew is 
greater than 8 columns, FIFO will be flushed 
to prevent from overflow. 
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DtocK oiynai initjiiciuc 




Input Declaration 






input 


wcIkO; 




//write* r*lripW for ph^nnpl 0 
//wine oiworx fui vri icii it id v 


input 


wclki; 




//\A/rito r^lop-W' for r'h^nnpl I 


input 


wclkz; 




//\A/ritp rirmU" for ph^nnpl 2 

//WlllC UIVJOI\ \\J\ UllallllC.1 


input 


wclk3 




//\A/rito c\c\c\c for rhannpl ^ 


input 


rfwclk 




//I Clt?l CI IVA? Wl lit? V^IW^rx 


input 


re set n; 


//dcvnr-hronfM iq rpcpt 
//cioy I fL-l It Ul lUUo ICoCl 


input 


wa-enaoie, 


//worri ^linnmpnt pnphlp 
//WUIU dliy l in tci ii ci iak/ic 


input 


modeO; 


//mnrlp 0 

//II IUUC \J 


input |o.U| 


sync status; 


//oyi iLri II <Jt tvjuo oidiuo 


input [o.u] 


dec byp; 




input [9.0] 


data inO; 


// Lrl id! Ii ICi Lr tl ijJUl Udld 


input [9.0] 


data in1; 


//rhannpl 1 innnt H^t?* 
//Lrl Idl 11 ICl 1 IlipUlUctlci 


input 


datajn2; 


//rtiannpl inni it ftate 

//Lrl ICtl II IC-l ^ II [|JLH VJCllCJ 


input [y.uj 


data in3; 


//L/l Id) II ICI O II IjJul Udld 


input 


rxrstl 


/ frr\f-*r\\\ /r\r rocpt lo\A/ OCCPrtlon 
//I cOcI Vt?l 1 t?ofc2l IOW aoocl llwl 1 




Output Declaration 






output 


wa deskew; 


//deskew status 


output [9.0] 


wa_out0; 


//channel 0 output data 


output [9.0] 


wa_out1 ; 


//channel 1 output data 


output [9.0] 


wa out2; 


//channel 2 output data 


output [9.0] 


wa_out3; 


//channel 3 output data 


output 


wa_decbyp; 


//decoder bypass 


output 


data__skew_err; 


//data skew error 






FIFO Signal Interface 




Input declaration 






input 


wclk; 


//write clock 


input [3:0] 


wptr; 


//write address 0-1 1 


input [9.0] 


din; 


//incoming write data 


input 


we; 


//write strobe, low 
assertion 


input 


rclk; 


//read clock 


input [3.0] 


rptr; 


//read address pointer 


input 


insr; 


//insert R 


input 


decbyp; 


//decoder bypass 1: 
bypass 0; enable 




Output declaration 






output [9:0] 


dout; 


//read data 


output 


ajlag; 


//indicate the next FIFO 
output data is an "A" 
character 






Next Reader Pointer 
Calculation Look-up Table 




input declaration 






input [3:0] 


rptr; 


//current read pointer 


input [2:0] 


fdcnt; 


//current FIFO data count 


output declaration 






output [3:0] 


nexp_rptr; 


//next expect read pointer 
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Figure 8: Rate Matching RTL Block Diagram 



Sub-Block Name 


Description 


SYNCI 


Synchronizer, to synchronize the reset to "rfwclk" domain. The 
output of the synchronizer is the FIFO write enable. 


INC2 GEN 


ncrement by-two generator. Therefore, write enable can be 
recognized by "rclk side. 


SYNC2 


Synchronizer, to synchronize the increment by two "inc2_rfwclk" 
to rclk domain. 


RDENA GEN 


Read enable generator. 


RPTR GEN 


Read pointer generator. If insr = 1 , read pointer stays 
unchanged. If skip = 1, read pointer will increment by two. 
Otherwise, increased by I on the clock edge. 


DET 


Detect IDLE characters and IDLE misalign at input stage. If 4 
IDLEs are detected, insr_ena = 1. If wa_deskew = 1 and 4 R 
are detected or wa deskew = 0 and 4 IDLEs are detected, 
skip ena = 1 . If detect IDLE misaligned, imisa det = 1 . 


PIPELINED REG 


The result of detector and data are registered (pipelined) prior 
written into the FIFO. 


RMFIFO 


Used to store data and the result of detection. Write data into 
the FIFO when write enable is asserted. Output data is 
addressed by the read pointer and clocked out on the next 
rising edge of rclk. If " insr" is asserted, 4 R will be presented at 
FIFO output regardless the value of the read pointer. IQ is the 
next data to be clocked out. 4 R can be inserted when bit-41 of 
IQ (insrjlag) is asserted. NIQ can be skipped when bit-42 of 
NIQ (skip flag) is asserted. 


4T 


The width of IDLE misalign flag "imisa_flag" is extended to 4 
rclk cycles wide for MDIO. 


WPTR GEN 


Write pointer generator 


FIFO DC NT 


FIFO Data CouNTer. The value of next FIFO data count is the 
sum of the current FIFO data count + (I if insr else 0) + (2 if inc2 
else 0) + (-I if skip else 0) + (-I if rdena else 0). 


INSR GEN 


Insertion generator, insr =1 when all following condition are 
true: 1) rm_enable =1 (rate matching enable is asserted). 2) 
fdcnt = 2 or fdcnt-ld = 2 (the current or previous FIFO data 
count equals to the minimum threshold (2). 3) !insr-ld, not just 
inserted. (To avoid consecutive insertion) 4) unsrjlag = 1 
(permission to insert, R will be inserted within IPG) 


SKIP GEN 


Deletion (skip) generator, skip = 1 when all the following 
condition are true: 1) rm_enable = 1 (rate matching enable is 
asserted). 2) fdcnt = 6 or fdcntjd = 6 (the current or previous 
FIFO data count equals to the maximum threshold (6). 3) 
Iskipjd, not just skipped. (To avoid consecutive deletion). 4) 
skip flag = I (permission to skip, R column is available for 
skipping) 


FCNTR ERR GEN 


FIFO Data Counter Error Generator. To report FIFO overflow 
or underflow. 


NRPTR GEN 


Next read pointer generator. 
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Block Signal Interface 






[iipUX UfciOiciF dllUM 






input 




//rpfprpnrp writp clock 


input 




//read clock 


input 


resetn; 


//synchronous (rclk) reset 


input 


rm onohlo* 
nil tJildUIt;, 


//rate matching enable 


input 


rlor hun" 

View Uyys, 


//by pass decoder 


mpui [y.uj 


rm_H infV 
1 1 1 1"U1I t\J, 


//rate matching channel 0 input data 


mpui 


rm Hin 1 * 


//rate matching channel i input data 


input 


rm_din2; 


//rate matchina channel 2 incut data 


input 


lilt Ui! IO t 


//rate matching channel 3 input data 


input 




//rfpskew status 




input 


rxrst; 


//rpcpivpr local reset 






Output declaration 




Description 


output [9:0] 


rm doutO; 


//rate matching channel 0 output data 


output [9:0] 


rm doutl; 


//rate matching channel 1 output data 


output [9:0] 


rm_dout2; 


//rate matching channel 2 output data 


output [9:0] 


rm dout3; 


//rate matching channel 3 output data 


output 


idle misalign; 


//idle character misaligned 


output 


rm_fentr_err; 


Rate matching FIFO date counter error 


output 


deskew_status; 


//deskew status 



FIFO Signal 
Interface 






Input declaration 






input 


wclk; 


//write clock 


input 


rclk; 


//read clock 


input 


rstn; 


//reset low assertion, sync to rclk 


input [2:0] 


wptr; 


//write address 0- 11 


input [43:0] 


din; 


//incoming write data 


input 


we; 


//write strobe, low assertion 


input [2:0] 


rptr; 


//read address pointer 


input [2:0] 


n_rptr; 


//next read address pointer 


input 


insr; 


//insert R 


input 


wa_deskew; 


//WA deskewed 


input 


decbyp; 


//decoder bypass, used to insert R 




Output declaration 






output [41:0] 


dout; 


//current FIFO output data, de-skew 
status, and idle misalign flag 


output 


insr_f!ag; 


//insertion flag, to indicate the next 
FIFO output date are IDLE characters 


output 


skipjflag; 


//skip flag, to indicate the next FIFO 
output date is delete-able 
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